
THE INHERITANCE OF ACQUIRED
CHARACTERS

"When I reply to an inquirer that my own work is
largely concerned with studies of heredity," an Amer-
ican biologist recently wrote, "I am likely to be met
with the response: 'Oh, yes! \p=m-\Mendel's law.' To the
nonscientific reader this last expression commonly
means little, except in so far as it is held to imply
something thoroughly up to date. In the rather unin-
telligible jargon which reaches his ears from the noisy
forum of 'genetics,' these are doubtless words which
occur most frequently. He very naturally carries away
the impression that heredity is mendelism, and men-

delism, heredity."1
The mendelian theory of inheritance assumes

that most, if not all, of the characters of an

organism can be resolved into "units," which are

as a rule inherited independently of one another.
The characteristics of the parents may blend in the
bodies of the offspring; but in the germ cells segrega-
tion of these characters invariably occurs so that they
may become visible again in the next generation. Thus
there is no true "blended inheritance." The unit fac¬
tors of the germ plasma are regarded as not subject to
the ordinary phenomena of variability shown by the
visible body of the organism. Physical or chemical
stimuli may act on the germ plasm and bring about
changes which may become permanent in heredity ; but
the mendelian hypothesis does not admit changes in
the germ plasm as the result of influences from the
surrounding body of such a nature that the acquire¬
ment of the latter may be passed on to succeeding gen¬
erations.
It will be noted from this hasty generalization that

the mendelian theory has no place for the inheritance
of acquired characters, that long controverted belief
which agitated the physicians of a few decades ago.
To the mendelian convert the inheritance of acquired
characters is an impossibility. It violates the tradi¬
tions of the "continuity of the germ plasm" for which
Weismann was responsible. Sumner,1 however, has

1. Sumner, F. B.: Modern Conceptions of Heredity and Genetic
Studies at the Scripps Institution, Bull. Scripps Inst., 1917, No. 3.

directed attention to recent experiments by the Amer¬
ican zoologist Guyer, which seem to give â better
standing to some of the unaccepted manifestations of
inheritance. Guyer demonstrated the production of
specific antibodies in the blood of the domestic fowl,
following the injection of an extract of the lens of the
eye of Peromyscus, the ordinary field mouse. When
blood serum from such a fowl was injected into the
abdominal cavity of a pregnant female field mouse,
the young were born either with partially liquefied or

partially opaque lenses.
This is a remarkable phenomenon, and the progress

of Guyer's investigations will be watched with great
interest by all students of heredity. He has already
extended them, with comparable results. If antibodies
of the sort just described prove to be capable of affect¬
ing the germ cells in such specific ways, we shall have
a mechanism, as Sumner expresses it, analogous to
that by which the transmission of somatic modifica¬
tions may be conceived to occur. Perhaps, then, the
question of the inheritance of acquired characters is
not entirely a dead issue, after all, even if it cannot
be upheld in the precise formulation of the days when
one freely discussed the distinction between congenital
and acquired characters with which the physician was

often expected to deal.

THE CONTROL OF MENINGITIS IN
ARMY CAMPS

Early in 1917, according to Thomsen and Wulff,1 a

number of cases of meningitis occurred in the Copen-
hagen district which differed from the classic type of
epidemic meningitis in that the disease was severe,

causing forty-one deaths out of forty-two patients.
The exanthem was constant and pronounced. Twenty\x=req-\
six of the patients were soldiers or sailors, and direct
connection with the military could be traced in all but
eight of the civilian cases. All of the factors indicated
a meningococcus sepsis rather than the ordinary
cerebrospinal type of meningitis. The authors con-

clude that in the majority of cases meningitis must
be regarded as a metastatic complication of a primary
infection in the blood, that the meningococci vary in
virulence at different periods, that the virulence is
enhanced by repeated passage from one nasopharynx
to another, and that the greatest number and severity
of cases occur during the cold seasons when people
are housed most closely and are subject to catarrhal
affections, coughs and colds.

The views of these Danish investigators are espe¬
cially interesting in the light of certain reports on

meningitis recently published in this country relating
to the occurrence of the disease among our soldiers
and sailors. We refer particularly to the papers by

1. Thomsen, O., and Wulff, F.: Meningococcus Infection and
Meningitis, Hospitalstidende, 1917, 60, 1192; abstr., The Journal
A. M. A., Feb. 16, 1918, p. 498.
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Herrick2 and Medlar3 from two Army camps, and a

discussion by Surgeon Mink4 on meningitis as it
occurred in the Great Lakes Naval Training Station
near Chicago. In the epidemic described by Herrick
in which 140 cases were observed, he found that the
disease was not primarily a meningitis but a menin¬
gococcus sepsis, marked particularly by the exanthem
and a severe general reaction. In the epidemic
described by the Danish investigators, as well as in
that described by Herrick, the spinal fluid was clear
and limpid with a normal cell count. While it was

inevitably found sterile in the cases reported from
Copenhagen, thorough centrifugation and repeated
examinations usually revealed meningococci in the
Camp Jackson cases. Medlar's experience was sim¬
ilar to that of Herrick, and also confirms the work of
the Danish investigators to the effect that an epidemic
of sore throat was synchronous with an increase in
the number of carriers of meningitis and with the
number of meningitis cases. In the months of
November and December, from 3 to 6 per cent.-'of
carriers were found at Camp McClellan, and during
the month of January, with the coming of more severe
weather and an increase in the cases of "colds" and
sore throat, the number of carriers rose from 12 to 20
per cent.

The results reported by the investigators mentioned
are particularly interesting in connection with the sug¬
gestion of Surgeon Mink that to combat meningitis
by the removal and segregation of all carriers is not
practicable. Mink regards meningitis, as it occurs

in Army and Navy camps and barracks, as essentially
a disease of the young recruit, directly dependent on

the transfer of the individual from a sheltered life
to the exposed and strenuous life of the soldier or

sailor. At the Great Lakes Naval Training Station,
in which he made his observations, the first case of
meningitis in the Second Regiment appeared four days
following a regimental outbreak of coughs and "colds"
in which practically the entire regiment was crippled
by bronchitis, coryza or influenza. With the subsiding
of this epidemic of coughs, the meningitis began to
subside. During the epidemic of meningitis at the
Great Lakes Naval Training Station, he relates, it
was found that in some barracks which contained 8
or 9 per cent, of carriers, meningitis developed quite
extensively, whereas in other barracks which con¬

tained 25 or 30 per cent, of carriers, no meningitis
developed. In the instances in which a large per¬
centage of carriers were found, the carriers were

removed ; in other instances the carriers were left in
the barracks. New cases failed to develop in both
instances. The final conclusions of Mink are, that

2. Herrick, W. W.: Epidemic of Meningitis at Camp Jackson, The
Journal A. M. A., Jan. 26, 1918, p. 227.

3. Medlar, E. M.: Epidemic Cerebrospinal Meningitis at Camp
McClellan, The Journal A. M. A., Feb. 16, 1918, p. 458.

4. Mink, O. J.: Points in the Epidemiology of Meningitis; abstr.,
The Journal A. M. A., Feb. 23, 1916, p. 463.

meningitis in epidemic form among sailors is primarily
dependent, not on the presence of carriers among
them, but rather on (a) exposure to severe weather
conditions (b) the spread of "colds," pharyngitis and
influenza, and (c) crowding in barracks. The spread
of the disease therefore is to be checked by pro¬
phylaxis against these factors rather than by the
detection and segregation of carriers. He believes
that an unusual amount of attention is given to menin¬
gitis because it is regarded as serious and dangerous,
not because it affects a large number of men. Even
in the most severe epidemics among recruits, a rela¬
tively small number develop the disease. "In an army
of 25,000," he says, "to fight a disease that affects only
a small proportion and kills or disables a still smaller
proportion by segregating all carriers, is uneconomical
and against military efficiency."

To summarize: it appears that meningitis, as it has
occurred in the Army camps or Navy barracks men¬

tioned, was conspicuously related to the spread of the
common diseases of the respiratory tract which, in
turn, is directly related to the crowding of men in
barracks and exposure to the elements. At the same

time it must be recognized that the incidence of
the disease was to some extent dependent on

the presence of carriers among the men. As a

certain number of carriers appears always to be
present, the contention of Surgeon Mink that epi¬
demic meningitis should be controlled without rela¬
tion to the presence of carriers is worthy of consid¬
eration. Is it possible that the military situation is
such as to interfere with the control of meningitis by
absolute and thorough control of carriers?

THE VASOMOTOR MECHANISM IN SHOCK
In the light of the rapidly accumulating data on the

manifestations of shock, the diversity of experimental
conditions in which shock can be produced, and the
seemingly unrelated phenomena that have been
observed in connection with shock, it would be little
short of editorial rashness to venture even a tentative
conclusion as to the real underlying etiologic factors.
The problems of shock are at present being investi-
gated by the Committee on Physiology of the National
Research Council in this country, and by a special
committee on shock and allied conditions, working in
England. Some of the preliminary results have
already been reported in The Journal.1 Probably
the more refined analysis of the conditions, so familiar
to the surgeon, in which a patient develops alarming
symptoms during or soon after an operation will ulti-
mately necessitate a more discriminate use of the term

1. Henderson, Yandell; Prince, A. L., and Haggard, H. W.: Obser-
vations on Surgical Shock, The Journal A. M. A., Sept. 22, 1917,
p. 965. Guthrie, C. C.: Experimental Shock, The Journal A. M. A.,
Oct. 27, 1917, p. 1394. Erlanger, Joseph; Gesell, Robert; Gasser, H. S.,
and Elliott, B. L.: An Experimental Study of Surgical Shock, ibid.,
Dec. 22, 1917, p. 2089.
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